Summary. Two, unrelated, infertile patients presented spermiograms in which all the spermatozoa had globular heads. The most striking features of the unique ultrastructure were complete lack of both an acrosome and a postacrosomal sheath. Thin chromatin threads radiated towards the highly modified nuclear envelope. Some cells showed a partial or total absence of a nuclear envelope. Abnormally arranged mitochondria and tubular derangement in the axoneme were common findings. Such spermatozoa are incapable of fertilization.
INTRODUCTION
The improvement in electron microscopical techniques during recent years has resulted in a better understanding of the fine structure of the normal human spermatozoon (for review, see Pedersen, 1973 ). It has also been possible to study a few types of abnormal spermatozoa (Pedersen, Rebbe & Hammen, 1971; Ross, Christie & Kerr, 1971; Schirren, Holstein & Schirren, 1971) , and it is hoped that such studies might provide significant information on the basic mechanisms underlying infertility.
Occasionally, infertile males present spermiograms in which almost all the spermatozoa have round, globular heads. The sperm count 
Electron microscopy
Ejaculates from the two patients were processed for electron microscopy by the method which has been previously described in detail (Pedersen, 1972a) . The tissue was fixed in collidine-buffered glutaraldehyde and post-fixed in osmium tetroxide in the same buffer. After dehydration in ethanol and propylene oxide, the tissue was embedded in Epon 812 (Luft, 1961) . Sections were stained with methanolic uranyl acetate and lead citrate and examined in a Siemens Elmiskope 101 electron microscope.
RESULTS
The principal abnormalities which affected the spermatozoa of both patients were the complete lack of both the acrosome and the postacrosomal sheath. No spermatozoa with normal acrosomes were observed. The nucleus was often eccentrically placed with respect to the sperm tail, and was further character¬ ized by its ball-shaped chromatin (PI. 1, Fig. 1 Fig. 1 ).
The inner and outer parts of the nuclear envelope were frequently widely separated, with the formation of a large light compartment, which was often more voluminous than the nucleus itself (PL 1, Fig. 1 and PL 3, Fig. 4 Fig. 3 ) and there was free communication between the nuclear material and the cytoplasm. The inner part of the nuclear envelope frequently formed paired membranes which were interconnected by regularly spaced densities (PL 3,  Fig. 3 ). In areas of more 'normal' appearance, the nuclear envelope contained nuclear pores (PL 1, Fig. 1 and PL 3, Fig. 3) , thus imitating the redundant nuclear envelope of 'normal' spermatozoa (Pedersen, 1972b Fig. 5 . 32,000. Fig. 4 showing the Golgi complex surrounded by an abnormal acrosome. X 55,000. Apart from the shape of the chromatin, and the presence of threads radiating from it, the chromatin itself had a 'normal' appearance.
On very rare occasions, remnants of an acrosome could be recognized, sometimes in relation to a Golgi complex (PL 3, Fig. 4 and PL 4, Fig. 5 ), but always abnormally situated.
Tail abnormalities were frequent. The mitochondria were usually arranged in a more disorderly manner than in normal cells (PL 1, Fig. 1, PL 2, Fig. 2,  and PL 3, Fig. 4) . Axonemes with abnormally arranged tubular elements or tubular derangement and tail codings were frequently observed (PL 4,  Fig. 6 ).
The cytoplasm was nearly always more granular than that seen in normal spermatozoa.
In general, the spermatozoa were well preserved for electron microscopy indicating that they were living and not degenerating when ejaculated. No significant difference was observed between the spermatozoa of the two patients.
DISCUSSION
In mammalian fertilization, a normal acrosome reaction is necessary for sperm penetration of the egg investments, so the absence of an acrosome is clearly incompatible with the participation of spermatozoa in fertilization. The rôle played by the postacrosomal sheath is at present unknown, but this region is apparently involved in the initial stages of sperm-egg fusion (for review, see Bedford, 1972) .
The significance of the nuclear abnormalities, the shape of the chromatin, the radiating chromatin threads and the various changes in the nuclear envelope is unknown. The dissolution of the chromatin around the periphery, and the partial absence of the nuclear envelope in localized areas are reminis¬ cent of the events of pronucleus formation, but supporting evidence for such a premature 'activation' of the sperm nucleus is lacking. Paired membranes with interconnecting ribs formed by the inner nuclear envelope are also occasionally observed in the redundant nuclear envelope of spermatozoa in 'normal' ejaculates (Pedersen, 1972b) .
The present study does not contribute to solving the problems involved in the shaping of the sperm head during spermiogenesis. From comparative observations on sperm structure and spermiogenesis, Fawcett, Anderson & Phillips (1971) conclude that the shape of the sperm head is largely determined by genetically controlled protein and DNA aggregation during chromatin condensation, and not, as previously suggested, by externally applied model¬ ling of the chromatin by the acrosome or the microtubules of the manchette. The morphological observations of the present work do not allow a conclusion on this point, but stress the importance of studying spermiogenesis in such patients. One patient had been subjected to testicular biopsy before the present study, and could not be persuaded to agree to a further biopsy. The other patient was unwilling to undergo a testicular biopsy.
The fact that these two unrelated patients presented identical spermiograms and that a similar picture has been described by Schirren et al. (1971) suggests that this sperm abnormality represents a well-defined entity, and not just an accidental sperm defect. Further studies on such cases, including electron microscopy, DNA determinations and cytochemistry, might provide in¬ formation of value to an understanding of normal sperm morphogenesis.
